
                              
 

  
AD_________________ 

 
 
Award Number:  W81XWH-10-1-0898 
 
 
 
TITLE:   Improving the Efficiency and Efficacy of Glibenclamide in Limiting Progressive 
Hemorrhagic Necrosis Following Traumatic Spinal Cord Injury 
 
 
 
PRINCIPAL INVESTIGATOR:   J. Marc Simard, M.D., Ph.D. 
                                                    
 
 
CONTRACTING ORGANIZATION:  University of Maryland, Baltimore 
                                                          Baltimore, MD  21201 
 
REPORT DATE: October 2011 
 
 
TYPE OF REPORT: Annual 
 
 
PREPARED FOR:  U.S. Army Medical Research and Materiel Command 
                                Fort Detrick, Maryland  21702-5012 
 
 
 
DISTRIBUTION STATEMENT: Approved for Public Release;  
                                                  Distribution Unlimited 
 
 
The views, opinions and/or findings contained in this report are those of the author(s) and 
should not be construed as an official Department of the Army position, policy or decision 
unless so designated by other documentation. 



 

 

REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing this collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing 
this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA  22202-
4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently 
valid OMB control number.  PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE  
October 2011 

2. REPORT TYPE
Annual 

3. DATES COVERED 
 30 September 2010 – 29 September 2011 

4. TITLE AND SUBTITLE 
 

5a. CONTRACT NUMBER 
 

Improving the Efficiency and Efficacy of Glibenclamide in Limiting Progressive 
Hemorrhagic Necrosis Following Traumatic Spinal Cord Injury

5b. GRANT NUMBER 
W81XWH-10-1-0898 

 5c. PROGRAM ELEMENT NUMBER 
 

6. AUTHOR(S) 
 

5d. PROJECT NUMBER 
 

J. Marc Simard, M.D., Ph.D. 
 

5e. TASK NUMBER 
 

 
E-Mail:  shave001@umaryland.edu 

5f. WORK UNIT NUMBER
 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
 

8. PERFORMING ORGANIZATION REPORT   
    NUMBER 

University of Maryland, Baltimore 
Baltimore, MD  21201 

 
 
 
 
 

 
 
 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S)
U.S. Army Medical Research and Materiel Command  
Fort Detrick, Maryland  21702-5012  
 11. SPONSOR/MONITOR’S REPORT 
        NUMBER(S) 
  
12. DISTRIBUTION / AVAILABILITY STATEMENT 
Approved for Public Release; Distribution Unlimited  
 
 
13. SUPPLEMENTARY NOTES 
 

14. ABSTRACT 
 
Preclinical work has demonstrated that glibenclamide administration improves outcomes in rat models of spinal cord injury, 
with the principal mechanism of action being amelioration of post-traumatic hemorrhagic necrosis (PHN). We hypothesize that 
some but not all patients with spinal cord injury, principally those with incomplete lesions, will respond to glibenclamide 
therapy. Our goal is identify early markers of injury that can be used to predict which patients may benefit from glibenclamide 
treatment. In this proposal, we will measure early biological markers of injury severity, specifically, serum biomarkers and T2 
MRI findings obtained within hours of injury. We will subsequently correlate these early abnormalities with 6-month 
neurological examinations. During the first year of this grant, the notice of award was received on February 23, 2011, and the 
first patient was enrolled 5/29/11.  As of the time of this report, we have screened 18 patients of which 6 patients have been 
enrolled. Another important development is that we recently broadened entry criteria to include additional patients with 
incomplete lesions, specifically those with central cord syndrome. This minor change is expected to significantly increase 
enrollment of patients with incomplete lesions. 
15. SUBJECT TERMS 
spinal cord injury, serum biomarkers, magnetic resonance imaging 

16. SECURITY CLASSIFICATION OF: 
 

17. LIMITATION  
OF ABSTRACT 

18. NUMBER 
OF PAGES 

19a. NAME OF RESPONSIBLE PERSON
USAMRMC  

a. REPORT 
U 

b. ABSTRACT 
U 

c. THIS PAGE
U 

 
UU 

  
        6

19b. TELEPHONE NUMBER (include area 
code) 
 

  

 



TABLE OF CONTENTS:  
 

 
                                                                                                                                Page 
 
 
Introduction…………………………………………………………….………..  4 
 
Body………………………………………………………………………………….  4 
 
Key Research Accomplishments…………………………………………..  5 
 
Reportable Outcomes……………………………………………………….…  5  
 
Conclusion…………………………………………………………………………  5 
 
References………………………………………………………………………...  6 
 
Appendices………………………………………………………………………..  6 
     

  



INTRODUCTION:   
 

The magnitude of acute post-traumatic hemorrhagic necrosis (PHN) is an early 
prognostic indicator of long-term functional recovery in human spinal cord injury 
(SCI). Recent preclinical data indicate that PHN can be reduced and functional 
recovery improved in spinal injured rats using glibenclamide, an FDA approved 
anti-diabetic drug that targets SUR1 receptors on endothelium and neurons. The 
range of injuries experienced by humans with SCI includes two major subclasses: 
(i) those that are neurologically complete within 24 hours post-injury and that 
are largely untreatable by available methods; (ii) those that are incomplete but 
are at risk to slowly evolve into complete lesions as a result of PHN. We 
hypothesize that only a subset of spinal cord injuries, principally those that are 
incomplete, will respond to glibenclamide therapy. In this proposal (the clinical 
portion of the overall proposal), we will examine this hypothesis. Specifically, T2 
MRI will be used to measure acute hemorrhage and edema at sites of SCI across a 
range of human SCI patients with diverse neurological (ASIA) scores. Serum 
biomarkers will be analyzed. A correlation of ASIA scores at 6 months and MRI 
and biomarker panels obtained at 6-8 hrs will be used to assess how initial 
hemorrhage and select biomarkers predict long-term neurological recovery.   
 
 
BODY:  
This section of the report shall describe the research accomplishments associated with each task 
outlined in the approved Statement of Work.  Data presentation shall be comprehensive in 
providing a complete record of the research findings for the period of the report.  Provide data 
explaining the relationship of the most recent findings with that of previously reported findings.  
Appended publications and/or presentations may be substituted for detailed descriptions of 
methodology but must be referenced in the body of the report.  If applicable, for each task 
outlined in the Statement of Work, reference appended publications and/or presentations for 
details of result findings and tables and/or figures.  The report shall include negative as well as 
positive findings. Include problems in accomplishing any of the tasks.  Statistical tests of 
significance shall be applied to all data whenever possible.  Figures and graphs referenced in the 
text may be embedded in the text or appended.  Figures and graphs can also be referenced in 
the text and appended to a publication. Recommended changes or future work to better address 
the research topic may also be included, although changes to the original Statement of Work 
must be approved by the Army Contracting Officer Representative.  This approval must be 
obtained prior to initiating any change to the original Statement of Work. 
 
Considerable delay in start-up of the project was occasioned by the protracted 
period of time that was required to gain IRB approval for this project. 
Fortunately, we were greatly aided in this endeavor by the grants specialist, Ms. 
Lori Walther. Notice of the award was received on February 23, 2011. 
 
Subsequent to our receipt of the notice of award, the local infrastructure was put 
into place, including the holding of meetings with relevant health care 
professionals in the Emergency Department of Shock Trauma Center, and 
establishment of a collaborative agreement between Neurosurgery and 
Orthopedic Surgery at Shock Trauma Center that would allow us in Neurosurgery 
to recruit patients with spinal cord injury assigned to Orthopedic Surgery. 
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To date, we have screened 18 patients. Of the 18, 12 were not enrolled – 2 
refused; all the rest had applicable exclusion criteria, including age, >8 hours 
since injury (transfers from other hospitals), Spanish-only speaking, gunshot 
wound; in addition, several patients had central cord syndrome, which to date 
has been an exclusion criterion (but see below). Thus, to date, we have enrolled 6 
patients. The 1st patient was enrolled 5/29/11 and the 6th patient was enrolled 
9/18/11. Obviously, given the time frame involved, the 6-month data have not 
been obtained on these patients. 
 
Recently, we recognized the need to boost patient recruitment, especially of 
patients with incomplete spinal cord injuries. To this end, we sought and gained 
IRB approval for the minor modification to include patients with central cord 
syndrome. This addition will be very important not only to obtain greater 
numbers for enrollment, but also for increase the dynamic range of injury 
severity that we will be able to study. 
 
To date, no analysis of the data has been carried out. 
 
 
KEY RESEARCH ACCOMPLISHMENTS:   
Bulleted list of key research accomplishments emanating from this research. 
 

 frank start of patient enrollment for the biomarker study 
 broadening of the scope of inclusion criteria to include more patients with 

incomplete injuries, specifically, central cord syndrome 
 
 
REPORTABLE OUTCOMES:   
Provide a list of reportable outcomes that have resulted from this research to include: 
manuscripts, abstracts, presentations; patents and licenses applied for and/or issued; degrees 
obtained that are supported by this award; development of cell lines, tissue or serum repositories; 
infomatics such as databases and animal models, etc.; funding applied for based on work 
supported by this award; employment or research opportunities applied for and/or received based 
on experience/training supported by this award 
 

 none to date 
 
CONCLUSION:   
Summarize the results to include the importance and/or implications of the completed research 
and when necessary, recommend changes on future work to better address the problem.  A "so 
what section" which evaluates the knowledge as a scientific or medical product shall also be 
included in the conclusion of the report.   
 

 patient recruitment is proceeding well, and due to the minor modification 
noted, is expected to increase. 
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APPENDICES:  
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